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that, without fundamental changes in its structure, it can take care
of the changing demands made upon it. This means, among other
tasks, the training of some of the workers for more than one par-
ticular task.

There are many factors which enter into the problems confronting
the management of an organization of diverse human elements and
which have to be considered if the desired end is tQ be attained,
namely, high-speed production, together with a satisfied and effec-
tively cooperating and loyal group of workers. It would lead too far
in this report to consider further this most important of all factors,
namely, the human factor, without which nothing can be done in
spite of the best and most improved processes of manufacture. Suf-
fice it to state that in an emergency, such as war,, nearly everyone is
eager to do his part, or may be compelled to do so, and to that extent
the problems are simplified.

EAW MATEEIALS.

In the foregoing pages reference is made to the many factors which
enter into the manufacture of optical glass; of these not the least is
purity of raw materials. Except for certain gases, such as carbon
dioxide, nitrogen oxide, oxygen, water vapor, etc., which are liber-
ated during the fusion process, and for the small amounts of certain
somewhat volatile oxides, such as lead oxide, which escape during
the melting and fining-stages, whatever is put into the batch appears
in the final product and can not later be eliminated; this fact makes
it imperative for the glassmaker to use batch ingredients of high and
definitely known purity. Optical glass is unfortunately sensitive
both in color and in refractivity to slight changes in chemical com-
position. If the glassmaker neglects to insure proper quality and
uniformity of raw batch materials, not only is the glass produced
variable and unsatisfactory, but the furnace schedule may be seri-
ously affected and production all along the line to the finished optical
instrument is impeded and rendered uncertain.

The best procedure to reduce to a mrnimum the variations in com-
position and quality of the raw materials is to establish direct con-
tract relations with the producer of the raw materials (not with the
jobbers), each contract to state explicitly the kinds and amounts of
impurities which may be tolerated. Each shipment of raw material
should be analyzed at the plant with reference to impurities and to
water content. The batches are then computed on the basis of this
analysis; if this procedure is not followed, an element of uncertainty
is introduced which, in certain types of glass, may cause a departure
from the desired optical constants sufficiently large to render the
glass useless for the purpose for which it was intended.RAW  MATEEIALS.
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